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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a leg-type 
moving robot capable of autonomously and smoothly 
standing up from its various overturning postures such 
as falling on its face, falling on its back, falling on its side 
or the like. 

SOLUTION: This leg-type moving robot has a degree of 
freedom on each roll, pitch and yaw shaft of a body part. 
The robot can smoothly stand up from an arbitrary 
overturning posture by using the degree of freedom of 
the body parts. The concentration of the load to a QT 
specific part can be prevented by reducing the load and 

the required torque to each movable part excluding the V 
body part, and dispersing and averaging the load among 
the movable parts. As a result, the reliability in the 
operation of the robot can be improved, and the energy 
efficiency in a period of the standing-up operation can 
be improved. 
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1 

tea^^icfs c /cia * 0 ttfpv ^• 3? - > *i^tf -r -s ^ 

ti. TJgoaiSKc J: 0 ^» affile a !i< " y h -C* 

or. 20 

oT. 40 

P!j<-:' ho 

r s c i Si <!: -r -5. m^^m 1 fcia*s©ws:#K) p -j 

ho 50 
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[ff*]«9 ] WtB^***g|J»^J5: < i4)3"lilr:;^ioi©nH(i 
SSS^WL. ffe©fE®^^Cc^tf-r^/cis6©HuSBttf'^ 
/^• 3? - > i3:|gf*#g|5 3 --«i:^r6j© oJtlj g SJS^^lJfflf S 

c i <b -r -sit^iM 7 «cia«c©W3S;#i* p h » 
1 0 ] miti{mmt'pt4:<ti>u-')\,m-^<D 

ffl^ -5 C i ?r#«i i ^ i>m^ 7 fCtat8©ttljS?^l(lP jK" 
h, 

[it*«i I] ptj:<thymt. itTa©±*KBe^ 
W^^ltiPiP '^ h©fc8?)©Ki{'P*ija^^-c*-:.r. 

^:M:f«-r.5Ci>&!|$i4i:-re«l^i^ttrP7K-^ 

h©S!i{l:*iJ®:&ffi„ 

5 nr fl£#gi5fc9fs© Bjtt a ss=&^-p±{* <b vmm 5 

n, Tfl$©aKiJcJ;9^i!iBfiifeWSC^ltiPJi<-:' h©/c 

e«8f cD^^^#iJ^-r -S 7- i . 

7- i'r7-i, ^A<i-r€.ci^#mi-r-5)WiCi^«iPdt 

s n r i*#gi5(c^s©Biitti a sa^jt o±f* i -citfis 3 

TIS©aKtCi:j;9^1jiaa^j:lW^^I!!lP^>;' h©/c 

i«)©«i{'P*i|fflJ^ffir* -:> r , 

teeiH#(C^^f< <!:€.i?IBf*#g|5©Bllttiafia©'^{4*f* 

f«T^ci*#m<b-r^iw^«iPd^'^' \-(Dm'mm-fj 

So 

^sftasa^WL-, mrla^i*±*5^JlftfF^^^?->^iigf^: 

-r*j«*:«l 3t<:ia*K©W^^l!jP* y v<Dm'^vmii 

So 

[ if 1 5 ] mm^^WApfs. < i 3 -fiii^ [pi© pi 

BBS "«i:^[nI©^ltt@Slg?r*iiffl-rS C i *#i![i-r -5 

ffstS^l 3iCiat!c©)«lS#«IP'i< -;' h ©!ftf'PSiIfflJ:S-iS o 

Cf«*^ 1 6 ] mtmm!^a.'pts. < i 4>p--;nifc:/7fo)© 
$^gi5p-jnii:^f6]©pjtti@Eba*fjffl-rs c 

•rsIS^:^ 1 3KfBig©IW5^itl)P5j<" 2' h©lli{'PtiJfflJ?^ 

So 

[i»*JSl 7] ii>&< i*>TISt> ^Ti^©±*(cffi^ 
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1 8 ] miE^nmt'pfj: < i ^> t- 5^*6*1010 
^iJ^'p/^•^~>^iK^*#spt• 9^iiii:^(S]©pjstfg^tt;£fij 

[imm 1 9 ] mn^i^mm'pf£< <t ^^a-WT^rsjoBj 

r, 

Rt>'WS|3-en«4a©«J5KSP^fc*iW-5tB>Pfe«J{4S4''h3 
B5iaWIS:^!S(P y h © Z M P *iJSSBSJ5KMllS{C A 

ofcci(c)SStr, ^#©f*s*5gte-r-£.XT-->7- 
i6it^ ^^(cpg -^tct^ ©/cJ&©ibf¥Sija3WjS-c* -:> r , 

^mcL. tcmm^Bm.-^ s x f - 7- i . 

^WiUiii j ^©*'C^^9^r:^CCi^SilS•f+-S>XT-•:7:7■i. 
•y h © Z M P ifi&U'^mmmvCK o fc C <!: tCJSg L-T . 
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TM©a«titcj;o^«)aaE^c|tp5a:^ii,pd^-.i, h^si^ 
^^^j < i ^> f*?? 35 3 - #© Pitt a fiS* Wffl L- r ^ ott 
•r-s««^K»p*f-:' h©iiif'p*iJiaj:^«„ 

10 3n-Cf*|#g|JK^S©Fr«!,@S3a;£}t'3±f*i-C«;?S5 
Tte©««j{cJ:0^ttaa^cWS^ft)P4^':/ hA^tt 
K-^^ccRi o i * ©fc*©ibf'pftO»:)^?it?* o r , 

f*|f!gpp - ;l.tt© nj«( a fia^ffJffl L r±#:*m®3!p 6 

i'?*i-rX7--y:7'i. 

20 n. TK©«tt(cJ;D^«(ai4^c)WSC:s^ttP^'2' h*^<fl 

i^jt-t^l^^cpi o i t? ©fc*©i!)f'psij®:^ffi-c*. -:. r . 
< 1 4>fmgiJ3-iWi©BHt)aaiS**ijffl urfliis^ 

micm^^rT § X 7- -7 :7'^fifi-r ^ c 1 4«Fm<t -r -swis; 

^tt p rft y h ©»t){i;$ijf|]:^fi„ 

3 n r <*s^«iJ{c^s© Bjtt a sK^jtoif* t t?iiRg 3 

Tffit©«tt5cj;«3^t!)aaE^fP^^ttP^H'j' h3&5|K 

( a ) h mii^micmr-r 5 x f y 

30 ( b ) m$mm^' 6 ^ r^itammiicmft x f- ^ 
( c ) ^ hm^mmicmf-r x f- ^ 

{ d ) 1*fe^»*i6<IIllSjW^^SC^fr.SXT- y © 
ttp#-y h©ttfW(ai*;te. 

[0001] 

Jp-y h©^*j:-XA{C^?^0, !^JC, t h-?31J-Jl/Jfei'©)»l 

40 ^^nm(D^w^f}^x2.^^^Mtutcm^n 

MP=i<' y h©^*^x'A(cM-rSo 
[0 00 2 ] MtCif L < ^^tftti'P^ci© 
ScfifctK® 0 * ;tts^-c* a;'3-c*atr±*i 

^ c i *i -e # ^ w^^tts^ p 4< -y h (omm 
Stfc*D-ori>^«^-r-*,o-c4>a:^7-ee#±55io. tea 
^IftSP^ y h©/ca6©*iJffli:/jffiy*'^x'A(cM-r 

^. 

50 [0003] 



UTt^v h*S#SbJi6J&fc<D» 1 9 6 0¥f^*i^f 
JSi'©S*fflnd«-;' h(industrial rob 

O t ) ■C«)o/'Co 

[0004] ftiST? W. t h ^1^-;L-;^j: <t ® 2 Sififi^tf lO 

^immi>m l < i^c -s , ^sm-^'^WiBj^c if'pmigisi 

SU<(i rxr^Mj ©P^^';- h (human o i d r 
o b o t ) in^^o AWMnd^ -^ m^it, 

[0 006] Afflj^^L/ < itAmmtmtn^u7t(-j h 

[0 00 7 ] 1 -ott. ATSU'^mrmi^.X^^h. T^cfc 

i'^'o. ^commyjm^n^ur: , Arac^tftdfF^v's 30 

^ X A ^JR ^ fteo 3 * ? S iF3? ^s-lf © jiM cc 

Ai > fca^-r .s c i t? # -s -c * ^ ^ „ 

[ 0 0 0 8 ] 1 rstt, Ara©''<- ht^-iur^ffi 
?r3ta-rs. t-^ct)^ffi]S«-e©fi6©a:t^ffi±©«<? 

!SWK*JW€.Ae«)ffil6©3£a*ff'5n!i^-? h©M#6-C 

c©S©p* u/ h(i. A^©^?§]giK©$*S'i 40 

[0 00 9] m^\t. m^x'^tfJ:p>rj:l>mm'i^^m^^rJ: 
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laIDJ:^i^c*&»?:Ur(,i€)2S*tfad<'y h©:^*^^- 
a:^-i, h©3> hp-;i.j (a«imj^'pfj^simsg|5<i« 

^>No. 25, 1 9 9 6 APR I L) *#M©C 

i) o 

[0010] Ara©^'p||^ra^gtt^PB^©l^<!:^^^3:, 
2 see J; ■5it^^:*^f i -5 Ara^^Jt-o^^y ;<7^xa-?> 

JMt^;©«i«(>'X f-A75i^8tr-r •5.©tc(i^ < ©I^M^sff^t 
•rSo LtP'Ltitfih, litSixXT^A-TJi^DfeDTK y i-*^ 
fd:A&^{^*^Rff b, $ 6icA^©{i^F5fc?3g< 

at rt,* < /c&tcii, P!j< h ©^«)pjsg®H7!»^Ara© 

■€-n<bti«lllD-C*-2)C<t*Sftf*L<,^, C:ti*5, 

IJin ^ h ©Hffl-ft^i Ai. ^ tcWft 3 n » -5 Bif « r * 

■So AF^M©0.1^^WOrt,^-5.C<!;«, P^ ';. h*W^ 

[0 0 1 1 ] Aia^piP"-:' \-<om^<o 1 -^i Lr. «^ 

rSift • ^Mffi«)i^{c46HtsS«©«H'P*©mf*^*tf 6 

i^iii^J»^©ffiocfoH-ts«cfii!jii<^-? fcJ; ^ ncjlBl 
f'f* •«if^©mf-c*So 

[0012] flU. C©a©i^*iJffl{C!|#fl:LfcOjK-> 

-X A^iftfF^tSl^sg i u r .$,5tccsiM-r •5i£:>^»'i:> 
S *ffi-?>«(<^«ltl4^ j b-r a r . (^*©fflii K « tb 

S-r-^*-C&-2>„ C©*S^. 2J£^^f iiiiiife. PtK 
•i- h©f¥m^«lf'P©51-8S_h-C. t hiUrtJ^e^^S** 

[0013] Sfc. AW^P'-i^'-;' F-©te©fflj^i LtT. 
«tf¥m©mf ife i'©*?g3^a<b I > ^ J: 0 ^) . 
M. -ri^j:*5^AP^i© rit^tJ ii.^^>ffl^*5pCf 6ti 

c<Dm<Du^^y hit, t ^•^^-t^;^^c<^:'©2JE©ii:AI 

i*M±©gWi-r-S>o */c. t h-t'-t^^l'i^Ci:©^^© 

f^-'s " > *m(c,ffiL^(ciiif -r -5. fm-cmji < . ta^© 
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[0014] UEJCja^DOj; ^CC. Af*^i^W<OM|p^^c 

[0 0 15] C(Dtcit). Ai^J:^} i>U^-f)HC'J>rj:i^m-^ 

[0016] m^iit. ^mj:^(Dj:'?(^cmw:n^mr)m 
mt^Amo^m^cDm^^mx^mmmii^^r^fcmcm 

mn^^ictu. Amj:^u^(om^.-f)'hmcmh:^-'T 

[0017] 2 JSitttl^tf^tT^JWie^ftP^f^'^:^ 

(D*^:?&5^1>fj: < S i <!: 4> (C. S^Wug^J^^ift < 

[0 0 18] 2J£*tf^cJ:6W3S:Si&^tf ^ ^^:7"(Z)P 
[0019] Prf^^;^ hCD^^^^^Jiai^^:. UTi^y bote 
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[0 0 2 0 ] ^tfB#^c^3:. mtjtmrmmi^cim'^x^ 

rz MP (Zero Moment Point)j^^ 
[0 02 1 ] IW^SftP;}^' hCD«^$S*fJfflI^*tfl^ 

[0 0 2 2 ] ^J^«. Wra^S - 3 0 5 5 7 9^:&$EiC 

l^^o |Hl^fRCCiatgCD^tfM0^at^. ZMP (Ze r 
oMoment Point) T^C^b-^^tf f-S i #CD 

face — 5 i± ^ J: ^ $WT ^ ^> c?:'^ ^) ^ o 
[0 0 2 3] S/c. #gS^5 -3 0 5 5 8 1 ^^iifR^CfB 

m rtsp. x^i. mm. mm^mczy[Pi)^^n^mw 

[0 0 2 4] itc. ^$g3¥5 - 3 0 5 5 8 3 ^^fg^C 

lit. m^^m^t>y h(Dt^^mA^zMPmm&m^c^ 
• 'f-^^mi.K zMP^smamc—m^^i^ 

J: ^ (cj«iSPB8g5*.!gl(|-r ^ <h i cc. ±f*cDffiM^«^tli 
-3?c7:)p±#ffioiiJS^^jg-r'5cfc^icuri^ao com 

i * R± # m L jl® ^ Mi?) s c <b r*^^ HUr ^ ^ . 
s/cZMP/jj^g^tea^ctiror^^cor. mm^mm^c 

[0 02 5 ] ^fc. ^m^5 - 3 0 5 5 8 5^&$BfC 

m^^m^^^v hcommiiLm^ ZMP mm&m(<c J: 

$RCciat!ccD)Bi^5^«ra7j<> h^i, ZMPg^SfiScbll^J 

^S/c^i^^X^^lgSft-r^J^^ ZMP@^{4g^:b 
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[0 02 6 ] */c. ^m^b - 3 0 5 5 8 6^^$BJC 

[0 02 7] mfU7i<y h<De.mti.^omm^^m(fcm 
[0 0 2 8 ] L/cTt^^or. mi^^m^cm<Mm^mc 

[ 0 0 2 9 ] n 7f<^:; h ^ J^JTl^W^^^HFi'JCD*!^^^ 20 

[0 0 3 0 ] m^mmw- 11-4317 o^{E^mc 

[0 0 3 1 ] */c. 0<h;tCCP;i<^. Tlgjll-r'Sj i 

[0 03 2] m^\im 3 5 cc^-r J: ^ j^jwic^^sftp^^^^ 
hccot.^r#^Lr^^o [nii3jc^-rpv^ hi^t. 2s 
tcj:^ii:iz:^tf^tf^AraMp^H'^:; hr*)0. saSBi. 
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[0 0 3 3 ] -«$^C. W^^ttP^I^ h^c:fot:r^*tf 

^imtmmccm^^^^c tx\ mMyj\^^(D^m^n 
^^Wimmts:mm(^cj^^xmM$ti^o ssscc^-rj: 

#Sij $ if ^ c <t Djt^r ^ ^ o 

[ 0 0 3 4 ] EI3 6CC^^. 03 5CC^L/c0S;^It)Pjj^' 
tfcllrts, l*iES:;6'f^3&:»^E»M;^cPjJ<'-:. hcom^C^fiiS^iM 

[0 0 3 5] */c. IM3 7(Cf^. COm^^m^yt-^y h 

^m^^fcViPM^^^Lxi^^. rtj:i^-^. ^mmm^m 

BSiiagBSBRC^'fiSmragpSPcDP - ;u^r^^tt*iiS» t 

[0 0 3 6 ] ^(^cmf^m^Lfc2s,m^^mti7iiy h 

[0 0 3 7 ] cti^cML. immc-Di^xiit. mfpii^ 

[0 0 3 8 ] ccx\ ms scc^-rj^^tjim^mcs^ 
Bmi^^±^^K^mmc-Di^xmmLx^^. 

[0 0 3 9 ] m^Um 3 8 CC^T J: ^ ^^c 
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[0 04 0 ] ^tc. «^l:^^^$%±^fS<Di|HIfl#^CJ£SB* 

mm (.mmmm) ^f*M5-i^rs^D^f#^±tfc<i:^cj: 

4 0:0^604 l-v^^?:^^f 2 it^^^ HfB^SttiSiifc 

[0 042] */c. m4 3^c7ikr<k^^cm^^m^^^y 
[0 04 3 ] W[^i^i^^m'f)^^m^±:f)^K^mi'f^n'?m 

^C/jN5<0riK (04 5?r#fiSCDC<i:) . 

[0 04 4] ^mtmmtmmmmm^^^^^b^ < ^^j: 

^ S ■li' S c <h J: o r m^L.^ ^ ^ 6 ^cf# ^ ±tf S c i 

[0 04 5] ly:^^L^J:^^h. Mf^Jat^ ^ 0{^-tf 

[0 04 6] EI3 8-114 2VfjkLfc'?r)iit'&'^mt^^ 

(Dm^±'^K^mi'f. Rs>\ S4 3-'ia4 7T^L/cfflr&i 
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0. IM4 0S:(>'S4K ifeWC. 04 6SO^H4 7{C^ 
[0 04 7] */c. ±aiL/c^of:^-tfS:D^ffl3f^Ci'i^'rn 

f*<z)«.i:^fig^sgp{^a^c^^-rnu. ei4 i"?^ia4 7 

[0 04 8] n^^7 KDS>i:^*^^^C$tfcri(D£g©gttfe 

[0 049] cncc>ftu. u^^y h(Dm*\:^f)^&m(Dmc 

[0 0 5 0 ] H3 8--I14 2. ifeWC. 04 3-114 7 
fe^a ^ ±;&^ S c ch Eit i /^c S o 

[0 05 1 ] ffe*. a hCr)f*^gB^SffiCC^<«J?K 

SSTSC chi^^r^So CCD^:^. 114 1^047^C7S-r 
40 cfc ^ i&Z MP;&^^^$^««^cASWfCCiSIS:O^S|j*Ur 

[0 05 2] i,i)^l,t^i)^h. L/cO. MSP 

[0 0 5 3 ] ^/c. *fflil0$^C:|b^tS)WI^#«&PJ^t^;, h 

50 ^(ct3:. m*<j^^mmmmiiC±^ <m^x{ji^^fc^. 
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[0 0 5 4] 

[0 05 5] *^?aoMi^d:ssw». mnwii'^fsi^i^m 

©«43JctefflI L r L * fcia^^ -c ifc o T 4> g :^r-ta# J: 
^ * ^ ^ra#t-r .5 C i tc ab o 

[0 0 5 6] *f6BJ<DM&.2.SW», teWDTL-^t^^ 

[0 0 5 7] ^^m<DWf^^m^U. Pl^ 
^[pl^J'.cili^ ^cl5giJ^|$;5>P>^5 g'*fl<3Ccfit3^a':3 

[0 05 8] 

[^S^W^-r-S/cto©^]^] ±fBPS^&# 

[0 05 9 ] s /-c, ^mnoym 2 (Dmmu. 'j>rj: < ti> 

[0 06 0] *I6HJ©03 ©ffiiJEf*. 'J>rj: < i 

[0 06 1 ] ^mm<Dm3(Dmmicm^m^^no:i<v 
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[0 06 2] $>^^.^t. mMmnmt'prj:< t<^B-m 

[006 3] aSi>S(-j«. Busa^#gp{iii>^c < i 4> a--;l' 
Mi:#[fi]©BJliiea)S?rWL^f>J:(-^, c©i^-^. sjtae 

[0 0 6 4] 3^^?g©l|4©iijffl«. ^^c< <!: 4> 

10 TMi, KTflJ©±7^i;cSB^$n-rf*lf^g|5fCB^S©Diiii 
aS«^}#-r3±<*i-C«)?S3ti, TK©aKl{cJ;>3^Jii 

t . tea^{Cf6©l5ff!^^ccStf -r-g) ;fc4?)©S(>f'P^>*4? - 

[0 0 6 5] ^mM(Dm4(Dmmim^m^mw}n4'^-:^ 

20 tf T S /cfe©HffiS«)f'P^ 3? " > «tef$:|^3|5 f 5^«i:^(fiJ 

[0 06 6] Bafaft:|?:ge»^i>^c < t i a-w 

*[6i©pjj!((afi)g^WL-cfcj;(-^o c©J«^, fte©tee! 

[0 06 7] ^Sc^J, WTiaflwl^glJ^^i^nc < <!;fea";U 
W73ffiJ©'SIKieSS^WLt:^>J;t^ C©lt^. ffi©K 

m^mticmf-r i> /ci*©fuiai&f'p^ ^• 3? - > «^<*i^gi5 a 

30 [ 0 0 6 8 ] $ fc. -^mM<Dm 5 ©ffliJE«, 'J>tj:<tii 

Ttei. iSTis©±7?(cie^$nr#^gi5(cp;f«©-5i«j 
w© ojib a L-cfsgiJsof)Wgi5©^-c«^R-r a 

^^JBfiS-r*X7=- ?:/<t, ^i»tc< ifc^*$^^g|5t• •;; 5=^14 
©pri6aSJS**iJfflUrW^g;i&ajj^ h©m'C>^±:^ 

)»iiH5^n-en©SJKgP5>i^±*i^^«£L /cs.m, BmIb 
m^^Ws at^y h © z M p ^^SiSummmmicx-y tcct 
fciK^tr, ^*©^#ii*Baj^-rsxr-y7-i. 

•cafe^. 

[0 06 9] Sfc, :^mmcom6(Dmmit, prj: <.th 
TflSi, STlS©±::^{cia^$ti-ci*:^IH5{cBf«©oi«» 
aebK*f^o±ftir«gssn. TflB^©«itii{c,tf3#sti 
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T.f-yyt^ 'pu<.t ^i^mn f -j ^^w© oiatia 

^Iftcijfi'-^ h<DZMP*i£S|5#J5KMJlSCCAo/£:C<»:{C 

[0 07 0] */c> :^¥m(Dm7<Dmmit. ii>i&< i *j 

(0 0 7 1] S fc. *|gHg©|g8 ©ffli|ffi«, < i 4, 
[0 07 2] asfc, *^H^©||9 ©ffliJM«. < i ^> 

Tfl$i. igTfJ©±:^fci5|gsnrf*^a3{CBFf^©¥rit) 
asa^ftoii^iriifissn. Tffi^©ai«j{cd;f3#Ki 

aafc!&:)W^^lfea!i<-;» h*^fflI|ojt:t^{cPi-,fc<»:€f©fc 

ar*-So 

[0 0 7 3] ttc, :^mn(Dm 1 0©ffliJS», ri>^c< i 
^>TK£. ^TM©±:^cciB^5tiri*#g|5fCBiT^©Di 
KjSfi&a^^oiflctrfliREsn. T(5©ai»(cj:f)i^ 

is?)©i!ifl;$iJtli:)5-Sr or. ( a ) 
*»cc^tf-r -5. X 7^ 7', ( b ) m^^m^^ e. ^> 
^^{c^ff-rsx-3"-;^7\ (c) ^-ot^i^^mtphm^ 

[0074] 

c>ra-jL/, t^y^, 3-):ci"©§#{c@Sjg^W-r 
-s. ffis©^ffii^#(cfci^r. cn6f*#g|3©@sis* 
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[0 0 7 5] :^mMicm^m^^mu^<'y Kcj:n«. 
eir±jJi5 0 llif'P^ictJiir i^g|5©S SiS*jiffl-r s c 

i K J; 0 . f*^5|51i(^1-© oIt!lg|3-v©:ftfB^g^ h Jl' *s 

[007 6] :*:%W{Cfi^*)W^#ltind< 7 hKJ: 

10 a^©?g®M^=&JlB;^^tf3-t+-2.Ci{cJ:«3. J; 

[0 07 7] * fc. *#|HJi;cf^^«l^;^»!it3# -:. htcj; 
«l^©l5®'^^?:)(B;^^«3il-rci{Cj;0, 
±;is -5 C i < ¥ffiWi^c^Kl^Hii-r -5 C i ^J^r * S „ 
c©te*> J:f3^M{c3:^±*iSc<!:*ir#-5tgB»fSr' 

^lttlL/r*^6.|a*±:;5S!91tlf'F?:llff-r-l>C i;5^rt-5„ 
[0 07 8] $fc, *l6BJ4C(?^^W^^i|)P;J^ -;; hfCj: 

20 t- Li:ct^ntf^fe>^ct,i^^iij5if3ttr^^/<4f">©«5S^ 

l^*<g«-r -2) c i r- * s , 

[0 07 9 ] P^^ ';; h*i*>6*^G«6|a^J:;!,so 

mi'^'-^ ^ - >€:ms 0 r fc < J: ^ m^^^ * - > 

«J©«:i>icJ;i3WI6WP4©5Sli^P3^3X h©6ii*SpI 
t^i^c^o Sfc. »if^^s^->i5:©i^^i^fcj:tj, K 
0*T©*iiife6j«3*aS©r'. -e©55't^:^T-A©|Bi± 

[0 08 0] Sit. P7K-^ ^*^«i}^{CC£;Cfc^jIfp/^^^- 
M-^ , P Ah' h aiKBftcfc t:f § ft ffltt©[o]±^C i-;<)J Mii 

[ 0 0 8 1 ] $fc. ^m^mc%:hm^^mo^^-j fccj; 

)S*i(oj±T 5 i i t (c, M^»iF^©Sffi-^l?f'p3 X h © 
[0 0 8 2 ] Sfc, l5®I^^*^fb?-tf-SC<tr^H#_h 
W^cfjfcfcWSPxK-:' h©?S«^:^?:i5*^L. ^^ ■;'7-y 

^ci:©f**&m?!s-^©fii^*^^ife < -r -5 C i*:S-C# -5. C 
©*S:ii> ^^*2'•r';jEs^lBtra*^i^^st'. iiii©3t^rcfc«5 
sB#P4©atM«te*5 pj#i i /j: 0 , a sj^ h (Dii^m^m . 

y ^> ffii^-r © r , ^ y ©/J^M • b^^njtg 

50 *ttit*se«-r-5)©-c> >'^'■;'^y^ffi*^ffi^cfflI^> v' 
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[0 08 3 ] ^^m<D:^p>im(Dsm. 

[0084] 

[ 0 0 8 5 ] m 1 Rz^m2iat^m^commicmsti^ 

^Amm] Rit ^AfSM] <DWS:^ilju;it hi 0 OA^ lo 
[0 08 6] CDT«». ;^8iSBi , MmBt . 

^ll8gS{CJ:-orf*:|^g|5cDiS«±^4' 20 

[0 08 7] C(DWSe=^i»0^ M 0 0 €r 

MfSL-t -2. SffigS T ^ X - a/ ©lESftfiJ® -^SHz >-t^ 

lai RD'02(C7i^-rpij-c«. wsc^sbPiPy h i o oji^ 

[0 08 8] :^mmmicgf!^m^^mut^ m o o © 
•c*^o m^mnn'^ y v i o o*sAra<!:^t^?t--s.±-c 

mm) , co«c$?giJ©iiggBgftis«, A^-c^^ 

[0 0 8 9 ] 03S:OB4iC«> WiC^idD^K-;- h 1 0 
0 ©^SB©«^S;S:MA L r JSC » ri ^ ^, 
[0 0 9 0] [slHfc^T^-r j; ^Cc. f*^ai3Mg5«, f*#aJ 40 

li©lg«l(Cj:0. IWrSCi»«lP:iJ<5:; h 1 0 0 ©±#4. T 

5=-#*|gttT^ C i (C cfc > W^^JftO'l* H 0 0 © 

r^-S. ±tc. f*l*g|33-«i©IB!t(jCcj;0 . Wi^^ttci 
xK-:; h©±f*3&iTteCC>i*L.-Ctg>Ptfl<J«C|iIteU, f**JI:6 

[0 09 1 ] S/c. 0 5{C(*. COWSCi^ttPiK-^ M 50 
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0 0 *iMffli-r ^ imgs g aa«RS*«^W(C7K u r L ^ €. „ 

[0 09 2 ] mb(,c^-rj:^ic. m^^mti:j<y h i o 
OS*. 2 *©»5g(5iBigi5 1 ^mm'iF^m 

iMT^2*©||tpgP3&>6'^j:€.Tte<!:, ilSiTtei 

[ 0 0 9 3 ] aigi5 1 i^m-r?>mmmit, mmma-m 

2i. «rMfiBf .:;9^«f3<i:. WMgpP -.»Hllt4 i ^ 3 

[0 0 9 4 ] * ;fc. WMhp f g^ttS i . W 

Mffin";HA9i. ±M3-lilOi, MmBi^y^m 

1 1 BuM3-!ttl 2 i, ^IrHiSb-';. 5^||l|l 3 i, 

^meagisn-jniiii 4i. ^gpi 5i-cii^3n-5o * 

gpi 5(*. 5?i^fc«. mwi^com^^t^g^mm ■ 

JS©«:S*t:-r-*-g>„ ^iPl 5©Ki{'Fg^*W. P=i< 

[0 09 5] {mmt. {m^^'j^m^ w 

{*#gp3-tt7 3 
■r-s (Huai. 36 wc. 03se>'H4*#M©ci) , 

[0 09 6] Sfc. TK^«fiS^-5S^©Wg|5tt. BSM 

«p3-«ii6<i:. mmm^-j^^n fleM«ea-;i^ 

Wl8i, MWgpt:--3;5^«|l 9i, S»Mgpf -:-g=-#2 
Oi. Mlfio--'l'«l2 1 i. £gp (Sfi) 2 2t-C«*S 
5*1^. flSMIiSf-^g^-fjfl 7ia5M®P-;Hllll 8©3S 
^■mmm<<c%:hn:^^'y V l O O ©HSMSSfiS*^ 
l|-r-5'fe©tT^o A(*©JEaJ 2 2«, H^CC 

«^Mfi5 • ^ase[©sl£*$^/c«^^*r*-5,*i. * 
[0 09 7 ] «±*i^fe-rn«. :mmmic%^m^i^ 

mn^^-j V 1 0 L/r«.- •^ltt:-3 + 7x2 + 3 

+ 6x2 - 3 2ae^s^wr-sc<b{c^c€.o mb. i> 
^"T-^ ^[6IW©)BISl:;^i^)o;^<■5, h i o OTti^ij-r 

[009 8 ] L/fc J; -5 tm^mn^TT^ H 0 0 *s 

itwimK-om.m.x$}^ctAmiin.\ :^^mx 
A^cmcmw.-^nx\.>i>mk^ i 1-333 a e^^^iM 
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[ 0 0 9 9 ] H 5 (.cfr^^J: ^tj:^ fiJ^«lS^«x./cW^ 
[ 0 1 0 0 ] g| 6 ^c^^ . WS;#»jp^i<^ h 1 0 0 comm 

h 3 0 . 4 0. 5 0 R/L. 6 0R/L 

[0 1 0 n w^^i&p^i^^^:/ h 1 oo±i:^(Dmmt. m 

m::^:^^:, h 8 0 J: o rg£fS6<?JC»5tl'S. *fj®:xj:. 
:/h80^i, CPU (Central Process 
i n g- U n i t ) ^ "^'-^y ^ »; • ^ :7'^CD^SIp] 20 

8 1 i. -^ag^^a-^n^'u^ h 1 0 o(D^mmmmt<Dr' 

[0102] *|gSf6Wrii. «iffi^g{i. WiCi^Kiarf^' 

lit. mm^-y'Mc^mm^^i^r\ gficc^tf-r^ 30 
[0103] m^^c^Lfcm^^mu^^v v 1 0 oi^co 

lf^g53-«[2. -irwgpb'-^^fts. -irMgBa-;i/#4 

[ 0 1 0 4 ] ^/c. iim%^::3^:^ ^jVAO tCti. 

[0 10 5] ^/c. BSSB^xr.^:. h5 0R/Lt^. ±»t:z 
^'^^ h5 1 R/Li. MMgi5^-=- :^ Vb2 R/Li. M 
M^^-:/ b 5 SR/LJaffl^J'fb^tl^;^)^. WMSSt*:;^ 
M8. WMgi5P-;I/«9. ±M3-||lilO. MB^gph'^:. 

^«[i 1. mmmu-)\,ni2. ^■nmm\:::v^m\ 50 
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A,. SMfpU-JUWr ^^:=uX- 
*«rrag5t:'':;5^f|l|Ti^^:xX-^A.,. ^iTMSS 
P - ;l'#T ^ ^ :x X ^ A 1 . tilBffll S tire ^ 

[0 10 6] ^fc. BpgB:3L^-y heOR/Lii. AMSP 
^x:, h6 IR/Li. ^:iX':; h6 2R/Li. MSP 
-Tix h 6 SR/LCClffl^ft^n-S?!?^. H3Mgp3--Wl 
6. flSMfipb 7. flS^g5P--JU$Al 8. JKMip 

t:'-^^«19. JS«rg3g5fc:'-:;^«i2 0. SlrMgi5P-;U 

«|2 l(D^^*^3Eg-rS9§Mg53-|ir^^:xX--^A 

flSBflgpt ':'^*iiT^^:^x--i^Ai,. wtmm^-)\y 

WT^^rtX^^Aas. ISMi5b'>:;^«|T^^^^x^^ 

P'-jH4r^^^x--^Az.:?&^«n-eniefii$nri^ 

[0 1 0 7 ] #T^^:xX-^^A2. As-ti, <J:0«F* 

LX^-^ •:xx^y hFSlCCj§tgL/c^>r:7'(D/hMAC1f 
-5l^ • T^^^x^:^? (Mai) r*-5. 
[0108] HIg|3:xx > h 3 0 . {*#gpzJLX h 4 0 . 

- h 5 0 . ^WgP:xx h 6 0 J^j: i (DS^«-:i 
X hftCC . T ^ ^ X- ^|gi6MflIfflOl#IJiaigR3 
5, 45. 5 5. 6 5;0^^n^'niBM?nrc^€>o ?6 

[0109] iffj»8 OJi. g-'fe>-^9 1 -9 scorn 
;^{C|S^ LrgfJSW3P3 5. 4 5. 5 5. 6 50^^tC 

>s*L-cigj£;w3'j:*ij®^m\ wse^^i&ps^t^;; M ooo 

(Zero Moment Point) fiii. 

4 5, 5 5, e bi^Cfim^^o ^Ur. #^CDMlJf»gp 
35, 45-rt^. iWSPgBS 1 55^60Sftnv> F^ 

<g«?Lr. ^r^^^x-^^A,. A,-ic^urfgs6Sfj 
[0 110] ccvn^ rzMPj t[t. mf^<Dmsi 

0. ^fc. rzMPaSj m«PJi<":' F 1 0 0 
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©*tfi!ifp)wisittJ%i'fczMp*ii(j< mj^^mm-r^, 

[0 1 1 n ^cte. m^mu^^v f i o oi*> s»,ig 

*W^ai©a«*S <«^;i«E t h e r n e t /ii © 

mmxitmmL AN) ^^h. ^Mfiigps o-r«^c< , 

C 0 1 12] i>:ic, CCDW^^^«)P^h' h 1 0 0 tcfcn:^ 10 

W^««iP5i< y h 1 0 OCDlKtai^(c*iW^ttf'p#JlB 
[0113] i*IJfflIliP8 Ott. ai^H2>-tf9 3ij:£<DS 

ci?:t^aox»#ij^-r^ (xf--7 7's 1 1 ) „ m 

[01 14] «l5S;^Si)Dji< 5/ h 1 0 0 (Dnmm(iCiglii> 20 

—mmAi'^mit, r^-^t^-a-j , rfflifS]t:fj , x« rit 

mu^<v h 1 0 0g#©#MgBaEba[{ct>n:r4^{4ftK 

m-tiCt^iV^6 (XT-y:7*S 12),. 

CO 1 1 5] i^mm<D'smtmm^^i>t. ^mmssis 

:7*S 1 3 ) , 

[0 116] -eor. a!^^#U/!:|a^±*Jl3!»^^>'^•5f-> 
{CIdDT, SgHatb, ZMP (Z e r o Moment 

Point) niii. f*$f:«iti. ±Mmm, msm^fi 
f-ii) i&mmmd^s 5, 45, 55, esjcisai-r 

?> (:^r' yy'S 1 4 ) o 

[0 1 1 7 ] C©^|g, a-Ti'g^^^.i-irA,, 40 

mmm^fcmWfLx, p^^tba-i^ y h i o o«^^±*i 

5) „ 

[0118] $i®io-rt,iS«pS^iftP'i^ -> h 1 0 otcfc 

[0119] m^moyi<'y h I 0 0;!)ia»|g«jMr-* 

nts. i*ij®si58 o{c*ii»r. iteffii©«»r. isgij^© 



iRfgfl 2001-150370 
22 

at^y h 1 0 oj!)^apaaifp®r*n{3:. n^H h i o o 
©sfe)isj^c ^mmm:±Tmm. ctub oms icm-^ 

t,»fcfg^fii*LAN (m^itE thernet^Blu 
e T o o t h ) ^c^©ji«^m=&/hLrSWSXori|g» 

[0120] ;xt<»-c, **Jttf(lfc^si«W^i&a;jt-;^ h 

f S to 0 © nj|t!rg|5-r *D r ^7 ^ ^ i - ^ A > ?r 
[0 12 1] (1) ^':3t^#t«S8*i6©|atr_h*sr) 
[0122] aSKtt. m^W}a^<y h 1 OQj&s^o 

3i&i©g-fe>-9-m;^j*S{cot:. a:s:©^»*2iML/ 

[0123] $hiC^ i$Wg|?8 0», ^^•fe>1J-9 3 

©m:^(c j; 0 . ^^-fev-tfrnf? #^:fl^l5^4{c^t^w^S;>3?3 
[n^^c^P^-r€.:^^pI%^^^^J•r•5i<^:4>^c. ^BUgSefiKlcfc 
c-t -S ^ttft a^aiJS-r c <t fc J; o r , BP^^td a ^> y 
h 1 0 o^i^ffi r^-jtic-B-j ©«^-cte®MSi^c*sc 

[0124] ^.-o«-a-©Sl5giJ^^(Ctet,>r» 
]S5^atrn*'-:' h 1 0 O;05eif±*s«3Sj»f'P^gaj^t/fc1i^ 

[0125] m8icirmmiXm-Cit, m^mW}\:i^^y 

V 1 0 0©S.i:^{igtt)*M#ifi©^Tfiigic*^, i^jij 

fct*, iE■rS'l:^{4g*ffil^«s8(cM■r'i:>SAi*■s. 09 
^ftip*> M oow. i<c. mmmB\:^ -V ^mr f ^ 

^X"5fA,. Mi*IISfi5f-:»5^«ri'9^^j:-$A„. 
f*:^g|5f '>^fl&ri7^^X"^As. flSMgSh' y 9^$iftr 
i'5^^i-^^Aw, JB?gl5f>:;^Hri'9^A J.-^?A„. 

[0 1 2 6 ] H 1 o-c». ^jc. mmmntiv^mir^ 

g^:^x-5?A,. <*?^g|5f->g^#T^g^^x-^As- as 
MeP f g^filiT i' 5^ X - $ A 1 , ©^{iL^ 3 hici^^ < 
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[ 0 1 2 7 ] H 1 1 ri*. M0|SRD^Wg|S^^(DlrJ*gp^ 

i^mmm ^fir ^ ^ x - ^ a„ ^igftT-s c ^ 

[0128] CCOmm. Z MP (Zero Point 
Moment) 5^)^J£¥CD«^MW^C^^JCi(Xg$n 20 

[ 0 1 2 9 ] H 1 2 rii. J»EgP(Z)5feffi^J*ffi:^^^6i8fr i 
i^iCC. lS«gPb"':.^WT^^^x^^A.,>&|g«|UT 

%±ifriK«^^inLrC^-S>o ice. f*$^g|5b'':;^*|lf 
T^^^x^^A,. i^jeMg5f ':,^|[||r^^^x>-^ 
A,,. f^J!igPb';.^ttT^^c2.x-3?Aa9. SlTb'^:!^ 
mT^5^:zX^^A,o*^ffi3i±rC^^. 

[0 1 3 0 ] s 1 srjs. 3 6Cc»i:^G^±:^ccj#^± 
cc. f*#gBh':.^#r^^^x-^A,. 'mnmm\:^y 

^ttr^^^x^^A... SMMI5e:.^$|||rt^^^x 
--i^Ai,. SSlrMgi5fc°':;^ttrr^^^x-:$?A^„^^ 

{i^-tiri^^^ 40 
(C. ^^iffeWcf^^W^C^lJin^^^:; h 1 0 OCCJ:n«. 

[0 132] (2) <W[^C^t^^7^;:^6cD*a^_b50^O 

0»uri>-5o 50 



2001-150370 
24 

[ 0 1 3 3 ] 0 1 4 CCC*. jW^^ttn^i^'-;/ h 1 0 O^&^ffP 

[ 0 1 3 4 ] 0 1 5 ri^. fmmm^mmLfc 

«SMg5b-:.^#Ti^^^x--^Ax.^M±?ifr. ta** 

[ 0 1 3 5 ] 0 1 6 xu. mm^mmLtciKmv^^(b(>c 

SBSMgi5fc' :^^ttT^^^X'-^A... j^ttSBb > 
[0 1 3 6 ] 0 1 7T53:. 3 i*$^fc''v^ttrii7^ 

^x-a7A,?:^{4$-tf^i|HIH$CC. MSI5iWgp§/7(D 
«^a5:&cDg6li^*i< L.rc^<o cm^^. JKPiC^ttP 

hCDS>i:xG:?&^±7^CC^:^*:^>5S:)$§ji,^ii^(C. Z 

[ 0 1 3 7 ] 0 1 8 xu. 5 6^.c. Mgpijwsp-en^-n 
(Dmmm^<Dmm^m<'i-i>ctx. zmp ^tssr^cw 

-ftrcKo 5 |l5)SB9g5b^:;5^ttT^^:xX-^A 

i9 5:|gm3#rS>i:^G^f^-^±^f CCDfe^. ZMP 

[0138] **Jfe1^(|CCf^^«I^^SSp;^^ h 1 0 0 CC 

mu^mMRt^cmmbxmmLfcmm^nm^ 

^CcbCcJ:D. ZMP ?:J£g|5Ccff #J£®#J3^M«rt Cc^ 
^^xx^^^AsSfcOOpJlJjgR^rSfflt-Scir. MSB 

[0 1 3 9 ] 0 1 9X[t. MgP^aiJ^$i±/cM. 

Ai,. MBtragpb^:.^#T^^^X-i?A^,. 1*S^M® 
[0 1 4 0 ] 02 Orta:. SeccffllgB^fflMS-tiSCi 

'cs>l:^G *±77tcj# -^icfr. miL^m(^c&^i.^xt.> < 

^As. M^IIBgi5t:-':.^ltT^^n.x-^Aa,. MJ^ffl 

^5=-^x--^A,,^^f45ii-ro^>5. 
[0141] ffPf^^:fic^^^^ii. -MCc^i. 
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co\^y^ntt^K^(D^m^^mmr^ct^cj:r^. mi 

[0142] tj:^. mm^'^mti^h<J:>U^ ALii^nmi"^ 

[0143] ( 3 ) mM-kmin^hcom^^t^ n 
^j^T ^ c i cc J: o T . ±a u /cc ^rn^o^cDSftf^ ^ ^' ^ - 

•T!R0«fiiKSlJi£a*tf*-C*-5<fcS)g5tlfcl^ (JW 20 

[ 0 1 4 4 ] 02 1 --02 6CCti. *lligWc11S)»^ 
#SJiP^ .:; Y 1 0 0 5^?^«fa:^?J>(>^6*a#j:;j^5^;^cd6c^^ 

[0 1 4 5 ] BI2 1 i^c\t. m^^m^^^v h 1 oQf)m 
J: 5 miiBiim.x:\ ^mmms o it. mm^t- >if 9 3 30 

[0 1 4 6 ] 112 2r^i. Smm^LXi.^:6tmWiL 

[O14 7]02 3r«. ft:$^fP3-#r^^^x-^ 

[0 1 4 8 ] 02 4r^^. f*lt^|33-Wfr ^^::.X--3? 
A , i £flSB8g5 1:° 5^Mr ^ ^ ^ x - ^ A , , cDHHs^il 

[0149] 112 5t?JS, -Hs:|^gp3^|j,7->;5=-^x^^ 
A 7 <!::£fl5Bgi5 f ^ftr ^ ^ :x X- ^ Aa , CDSI^ 



2 0 0 1 - 1 5 0 3 7 0 
26 

^#i(jp^ ' h 1 0 0 cDf*^flw;i?ijffiM^mrM(cjainiz. 

[0 1 5 0 ] 02 6r^i. f*#§P3--ttT^^^x-^ 
A, <t ^JKMSS t' ^fllT ^ ^ ^ X- ^ A^ , CDHIK*^ 

UT. WS^ibu^^:. h 1 0 O^^^of^ 

08 --SI 3^#ML>5:35^6BE^^:i^^BJL'/cJ:^^c«fl^'f>'^• 

[0151102 1-02 e^mmLrj:^^f^mmbfcm 

rr^t. itcf*$^a-|iiiT^^^x-^A.(D|gltj*7Pfjffl 

^^^x^^AsRO'ftl^a-filfTiJ^^^^xX-a^A.*^ 

[0 1 5 2 ] 02 7ri3:. f*#u c 

[ 0 1 5 3 ] 02 8 rii. ;^c^rf*#a-iir^^^x 
-^A.^HIfe^i^'So f*Sta-;b#r ^^^x-^Ae 

t&p^'> h 1 0 0±»(Dmmmti>:prj:<,-r^C<t^^x 
COM*. SK^^:0>e)O'3f:^-t±^^Cc#lf-r5 

/c^6{c?g«■rsx:^;^^--r^c^5"fe/^' ^ y g^«*gsft-r 

[0154] ±aiL/ccfc^>:^:2a^]a)l^I^^^^•^->^ii 
fflT^ciJcjcor. lWS;^»rpj}<''y M 0 o*Stet^ 

JJ£L//cJ:^^c09— 01 3(c^TJ:^?:^— *cD*a^Ji 
[0155] j&te. Sgp^j&^gSCcliif^-r'Sci 
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[0156] ( 4 ) fPl^lfma&ipibOm^^-fyi*) 

(Dm-c^. m^^muT^-j h i o oi!}iimm:fj\^icfii}tr> 
fflisi v)(D'^mti^ h - a site u -c ^(Dmmicmi uxa^^ lo 

[0 1 5 7 ] H2 9{C«. W^^ttn*-y h 1 0 
c ©d; ^ i^tteffiH^M-c. i*ijfflig|5 8 0 tt. '^^-fe >-9- 9 

^{C^ff L r 6® #±*^ •5f^lfF>'^• 5? - > *®JR t ^> 

®<t-r-5.„ 

[ 0 1 5 8 ] a 3 0 x-a, ms.mtnm^Amf^LrciK 20 

So |5)B$(C, aWWSScDf 5^ISTi'?-;=ui- $ A,^ 

[0 1 5 9 ] S3 1 -C«, SSg|5*#)^$-t±fc**Ott 
Sir, afl§Mg53"ttri'g^^i-5?Ai,?:|5Ite5-& 

r. *lWg|J:^tt*$6tcKJg:f):J3ifii{c|pHK3-»i-^„ ^ 

g|53-«|T^9^^x-^A,?:[pllE3-t*SCi-C> mC" 
[0160] 133 2-Ctt, S^K, W^^B-mrf^ 

[0161] S3 3^5*, i«:*)SMei53-«tTi'5^* 

[ 0 1 6 2 ] 03 4 fa««lte^^'vcD^f *s^T 

[0163] mm<'-f'£mf)>^mimm^. 3 tbicm^^ 

TSCitcj;*). IW^i^»a!j^-^ M 0 0»> ^-oi^ii 

[0164] t£is. ^345&i6*&$«302 Q-Ti^to^J: 
^ iJcii^ i «Ml^^©tt^'P^^• - >?:»f -r S C i fc J; 50 
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•3 > a 2 1 tc^-r J: ^ tmm. l fci^js*^ 6029 tc^-r 

[0 1 6 5 ] (tP[^l-ftt*g*^6mi5«^--> tttet*: 
[0166] fet±. !^5£o*Sfe«a|*#Mb^c*s 

m<Dw^^Tm.\^tj:\,^vmx^mmti^mm<DmiE.'p 

[0167] *agffl«cfi-Ci*, 2MCCj;eW^'^Sil?rtf 
^WS^IftP* -:' h 1 0 Oic-ooi-ccOtegiJB#©Sa3e_h35s 

[0168] ^-rStC. f?iIiKil^^im^-r*:^Bq^P§^ 

[0169] i^Cfc, *^B^©Sg*s|5IJK-rS±-C\ 2S 
^tf©P^^KlP^ j' h 1 0 0 CC-3(,>t:©KIg5^®Pf D'' 

t h-^lJ-;b^ci©2Hli[3i:*tflttl!g)CD#«:y:*7^XAt 

[0170] ^^(Dtcli). m^mmuyi^y h©M8p-tT^ 

>'i'«iR!E*04 9{c0)gLr*j<, mmicn'^-rm-cit, m 

W«i5 5*^6±)K. B^Mgpe, miM. ^#7RO'#§|38*^ 

SSI i*-c©i5H* rft?t;g|jj tBfc>'. th©)iHmcta 

mi oixcomm^ r^spj iof^o w^^wgei ou. 
t h©«»*s^-:>a*s:*^3S-rsf^ffi*wrs. s 

/c. fl§Mg5 1 1 J: 0 T©7^Big|5 1 2 , mmB 1 4 , TH 
SBl 3, ^ni SRCN'^gpi 6;^^6ife-5.g|5^* TTMj 

tof^, — jJSfcK. flSMge cfc *3 J::^r* r±f*j iiifj>'. 

[0171] ^Cte. 04 9rffll,^/c#BS#-^{*. ia5^C 
[0172] 

[^W©^m] Ji(±iffBO/cJ;0{c, 3^|6HJ{cJ;ti5i> 
Slf^ <!:Wlil©«*{C$toffl| L r L -o fcm^X$> -> 
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[0 17 3] ifc. *ifeH^tCcfcntf. imLxo^^m 

[0 17 4] */c. *l6?3tcj:n«. ^of:^ii'. ffPr^a 
[0 17 5] ^^B^Cci:^. WS^ttU^i^^^:; hCDKMm 

[0176] ^/c. :^mmc{^.^m^^m^yi<y N^cJ: 20 
[0177] S/c. ^m^^Ci^.^m^mmu4^^y hi^C^ 

[0178] ^fc. :^mM(^cm^m^^mx27i(y h^cj: 

[0 179] ^J^tf. n.l^-:/ h/(?i^^e>5^^^(;^^)Sa^J::;&SJ:) 
[0 18 0] */c. Prp^:; ^5^^5ttiJaCC|^:;D/c»^^>'^-^-- 
[0181] ^fc. :^mM(^cm^m^^m^^^y h^cj: 
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[0 18 2] $mmm^^^t^^±^ctr:m^± 

cote*. ^^ '^'T^yiMI&B^P^^O^^iSL. 1 [plcD^MT^J: 0 

mi] ^mM(Dmm(fcm^ti?>m^^mu7i<y h i o 

[02] *^H^(7)HJfe^cfft3n^PS:^ilin3j<>;. h i o 

[04] w^^iiP^i^^^:. h 1 0 0 (omnmmf^^i&jK 

[0 5 ] :$^JgMCCf^^«I^^l&p5j^^:. h 1 0 0 

[0 6] **i[fewc{^^w^#ten>i^- :. h 1 0 0 (Dmm 
[0 7 ] w^^sjin.i^^:; h 1 0 omi^mmc^^f^wsi'^ 

[0 8 ] mj^^mtiTT^y h 1 0 0:;&^^of;^-l±iKS8:0:»e»Sa 
9^Ccii. BP^^tta^l^'':; h 1 0 0;i^^^o«l±cD^^t:« 

[09] JW^^ttu^J^ ^^r h 1 0 0 3&5^':>«'&jK^*>e«a 

*J::^^'^/cd6(D— igOKj{^^ffl:^L/c0T;*f3. cfc^QM 

[010] W^^t&n^ h 1 0 0^^'?-:>i:^^±itmf)^h 

[011] m^^muTt^v h 1 0 o^^^-:>{Ai±vtm^^ib 
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[012] m^^m^^:^ h 1 0 0;&^^Of:^if<^S8;&^e. 

SP e y ^wr ^ ^ ^ X. - , ^IBS6 »gp^f#Mt- 
[013] WSi^Ibn.l^^:/ h 1 0 0'f)^^-:>i^iimPM^^^ 

mi 4] m^^mvLTT^:, f i o otm\^mxm^^hm 

[a 1 5 ] WSi^KiP;}^*^:/ h 1 0 O}0^ff|3rSiC:ri:^C^?5^^6|a 
[016] m^^mUTT^:^ h I 0 0:^m\^Wtm:^^^m 20 

^ciar$)€>o 

[017] m^^mi^i^^y h 1 0 O;05fqir^t:t1>^^J;^^6S2 

[018] m^^MuTT^ j h 1 0 of)m\^^^imf)^hm 

if ^ ^ Jffl^ L /c 0 r ^> ^ . 

[019] m^^mti^y h 1 0 O:j05flJf^^:rt'C,tl;J)^6*a 

[02 0] «^^J^tlP^^^^;; h 1 0 o-f)m\^wim^^^m 

[0 2 1] m^^MviTi^y h 1 0 ommaxm^^^m^ 
"c^GBcctea L tcm.m<Dmm^m^ l /c0r * « so 
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[02 2 ] m^^wbuTi^y h 1 0 otmm^mt^h^^ 

^ *f*9^CC {t. tils L ri ^ €> i *lj»f L fcm^^m P 

h 1 0 03^1^. ^'-^^^#^^cc^^f■r^/c<^c^)S&^^^^°^'- 

>*gaj& 0 /c«^*}s^? b /c0r * s o 

[02 3] w^siftpji^':; h 1 0 omnmtm^^^^^^ 

^mwi^ciit. f«$^SB3-«iri^^^x^3?A,^iPi$s 

[02 4] m^^nvi^^y V 1 0 O;!>^HItett.^:0^6Sfl^ 

[02 5] K|I^^»n3i<>;; h 1 0 QtmWikmiPhU^ 

^:^mtm^c\t. {*?^gP3-ttr^^^x--^A,<h:£BS 

MIp ^ ^ ^ ^ A w CDHte^MM^ ii/c$S 

*<?: urjWSi^I&nsi^ ':. h i o 0 (DW±{^f)mm^mm 

So 

[02 6 ] m^^nuTT^y h 1 0 otimWikmi)^h^^ 

0 :H:f*fi^^C fW^ap 3 ^ 5^ ^ X ^ A , i 

mm ^ y ^nr ^ ^ ^ X - ^ Ai , (omu^mm.^ ^^tc^ 

0rafe'So 

[02 7] m^^mx:^^^ j h 1 0 oi)mmmi)^^i^^ 

«'JMf*W^C^i. f*$*gR3-|4T^5^::.x^^A,SW* 
n^-m^r ^ ^ ^ X ^ A, CDffiWf^WfflTS C i 

[02 8] W^SSfta^':; N 1 0 OtmWiKmfi^hU^ 

nu-)\,mr ^ ^ ^ X ^ :^ A , C7)|gl6^flffl3-r s c t 

[02 9] m^mwi^^^v h 1 0 otmm^^im'^^^m 

#_b7^?^SSjJf^^^'^->CDft^(DW^^L/c0r^5D. <to 
M^i^mitat. m^^mUTt^y h l O O:0^ffl]^fiIC:^CD^^r 
«ffiCC^SML/c^i[f^<D^KM*JS3f O/c0r * -So 

[03 0] w^^iji 1 oo-fjmi^irifim^^h^^^^^^ 
*#l&^#rt^s«^^fg:?L/c0r'*€»o 

[03 1] m^mm^^^y h 1 0 O:05ffllfnlt:rl^^;&:>6^a 
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3-a:r> eiWlg|5±fli:^3 65cgEK:0:^f&Itc|illK3-t±S<h 

i±r:&»6gB-c©«J5K4Silfigt-.2.«T-4fi5^O/c0r'* lo 
■5= 

[EI3 3 ] Wi^i^StiU h 1 0 Of}m^lrfimii>^l& 
* ± a lijf'F^ < ^ - > (Dm<Dm ^mLfcmX'$>K> . j;D 

HK^-a-r, IBIgP?:Brf^<D|pIlK*lSi(ctS:-5Ci-C. tftO 

[03 4 ] m^^muTT^y h 1 0 o*iffl[6]imsj>&^?)^i 

[035] 2SiCj;^ii:Al^ff^tf ^W^^SJlP^';. h 
[03 6 ] 03 5 5C^L;^cW3:#«jn^y hf>miLLX 
[03 7] 03 Sfc^f^L/fcWSeSKiaii^"-;' h^^^tf^tf 

0-CA)-2,<, 

[03 8 ] m3 Bicmufcm^^mu^y i-^^-orh 
[03 9] ms 5i,c9fiLfcm^mmu7i(-:j hJis^ot^c-y- 

mM^mm^&Wi ^ c i 53 , n # h 
[04 0 ] 03 5iCmUfcmj^^Wja^-j h*s^-3f^-ti 

m^m) r-*^„ 40 
[04 1 ] m3 5ic^vfcm^^ma^<-j 

[04 2 ] 03 5{Cn^Lfc)«l^i^ii,nji<-^ hiii'^-om^ 

{^i)^^'r^m^ifjkLtcm (mm) -c*So so 
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[04 4] 03 5 ic^nLfcm^^WjaTi^ y 

m-c^m L fcijim*^ e a? ^ wif^py ^• $ - > ^ fc 

[04 5 ] 03 5{C,TxtfcM«i^lbPjK-^ h*^rnitf35 
»-CfE« 0 /c««J*^ P> m B -S ttf'P ' ^• ^ - > ^ 0 /c 
0T:*!3, cfcOft^WiCJJ. IWI^^It(jn4<'-;' ^*^if^b 
[04 6 ] 03 5icfikLtcm^^ma7i<y h:^mi^i-)m 

[04 7] m3 5 <,C^Ltcm^^W}0:!ii y h ^ifflllpll^ ^ 
l^-C ^gffil U ?i:«Si35:> 6 ^ * ±3&i S ^• ^ - > * ^ U /c 

[04 8] m^^moij<y hAmm<''f^mA^(b(DBB± 
ii^i> ridfpjttf *^^tgic^c o ty /c0 (ije 

[04 9] WS^Ktaip-i. h{co(,*rcDM«s*f';i/«*!S 
[tf-^©ISiH^] 

i-afgp. 2-lrragB3-«i 

5-f*i#f-;-9^i4, Q-i^nu-yvn 

7-f*lt3-tt. 8-WMgpt:'-:;5^ltil 

9-WKII5a-;t.tt. 10-±flS3-«[ 

1 i-'umm^y'f-m. 1 2-HtM3-# 

1 3 -^irragpb- 1 4-#irMgpci-;i'# 

1 5 -#§15. 1 6-|g|Mgp3-«| 

1 7--B§Mgi5fy5^$i. 1 B-flSKgpa-JUjt 

1 9-I^PBt0f -:'g^#, 2 O-MmMiSb- ';.^^!* 

2 1 -SlfMgBa-^Uli. 2 2 -^gp (HS) 

3 0 ■ -3ig|5:zx h . 4 0 -Wt^^a.^ y V 
5 0-iSg|5:ix .v h, 5 1 -±§6:1- y F 

5 2--)itMg5:x--3/ 5 3 -BulllittJ^- h 

6 0 -WSIJ h , 6 1 •••:*;)EigB:zx V 
6 2-^Wgp:xi -;/ h, 6 3-KSPjl;^.> h 
8 0 -©Jtaijzx h , 8 1 -ifCJffliaJ 

8 2 -^aisiss 

9 1 . 9 2 - ••SHblil^-fe>-!^ 
9 3•••^^•fe>•t^■ 
l 0 0 "»^i()n4^-.y h 
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